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(54) CIIOCOB OBPABOTKM FIOBEPXHOCTM M3flEJlMM M YCTPOMCTBO flJlfl 
ETO OCymECTBJIEHMfl 

H3o6peTeHne othocmtc* k o6pa6oTKe noBepxHocni nepeA HaHeceHnewi noKpbiTiifi, a Taione nnn 
noxinpoBaHMfl, wnwcfcoBaHmi M/iii co3AaHMH luepoxoBaTOM noBepxHOCTn m ee ynpoHHeHUfl. rioAaBaeMyK) 
b Kaiviepy CMeweHWH WMAKOCTb pacnbmflK>T noTOKOM pacnbmaiomero ra3a AByxKowinoHeHTHOM 
MeHTpo6e>KHOM c{)opcyHKOM c BHyrpeHHMM cwieLueHneM, nwieioineM ABe 3aBnxpnTe/ibHbie Kawiepw c 
TaHreHuna/ibHbiMn KaHaJiawm Ann BBOAa >kmakoctm h pacnbirmK>Liiero ra3a. Ccf>opMnpoBaHHbiPi 
BHxpeBOrt ra30?KMAKOCTHbiM noTOK ycKopneTCfl b noTOKe pa6cwero ra3a-3HeproHocwTejifl b 
CBepx3ByKOBOM con/ie, ox/ia>KAaeTcn coBMecTHO c pacLunpHK)innMCfl ra30M b cBepx3ByKOBOM conne c 
o6pa30BaHMewi a6pa3MBHwx Macrnu b bma© 3aKpncranjin30BaHHbix Kane/ib wwakocth. BbixoAflmaa M3 
con/ia MHoroKOMnoHeHTHan CTpya, cocroflmafl M3 ra3a, Kane/ib m 3aKpncTajiJin30BaBwnxcfl Kanerib 
>KMflKOCTn, HanpaB/ipeTcn Ha noBepxHOcrb n3Aenn«. M3o6peTeHne no3BOJi«eT noBbicwTb 
3cjDcf)eKTMBH0CTb m npoM3BOAHTejibHOCTb npoqecca. 2 C. H 7 3.n.C})-Jlbl. 2 MJ1. 



OriMCAHUE H30BPETEHMA 



H3o6peTeHne othocuitch k o6jiacrn o6pa6oTKM noBepxHOcrrn n3Ae/inti t b MacTH0CTi/i, nepeA HaHeceHMeM 
noicpbrruft ra30AHHaMMMecKMM f ra30TepMMMecKMM, nna3MeHHbiM h APyrnMn MeTOAaMM, a TaioKe a^ 
noc/ieAyK)ii4eM o6pa6oTKM HaHeceHHbix noKpbiTMM h mpjemiA, b tom Mucne a^a nonnpoBKn, 
iunnc})OBaHMfl, HaHeceHMfl MMKpope/ibecfca, co3AaHMfl wepoxoBaTOCTM Ha noBepxHOcm h ynpoMHeHH* 
nocneAHew. 

l/l3BecTeH cnoco6 o6pa6oTKM noBepxHOCTM h3asjihm, npeAycMaTpuBatOLUMM C03AaHMe wepoxoBaTOCTM 
Ha noBepxHOcru b BMAe cem ocrrpbix BbicrrynoB n BbiewiOK rny6wHOti He MeHee 600 mkm nyTeM 
aneiapoxuMMHecKoro win xwMimecKoro TpaBjieHHH [1]. 

HeAOCTaTKaMM cnoco6a asnfuoTcn ero orpaHtmenHbie TexHO/iornHecKne bo3mo>khoctvi, TpyAoeMKOCTb 
npouecca m HeyAOB/ieTBopnTenbHbie noKa3aTe/in no aKo/iornqecKUM Tpe6oBaHHHM, cBjrcaHHbie c 
Heo6xoAMMOCTbK) ncnojib30BaHMfl pa3/inMHoro poAa XMMUMecKnx BemecTB ana TpaBJieHHfl. 
M3BecTeH TaioKe cnoco6 o6pa6oTKn noBepxHocru AeTanew, npuMeH^eMbiM KaK npw M3roTOBJieHnn, TaK w 
npn BoccraHOBneHMii MeTa/innMecKnx M3Ae/inM c ra30TepMHMecKtiMn noKpbiTMflMM b MaujMHOCTpoeHnn, 
KOTopbiw npeAycMaTpuBaeT noBepxHOCTHoe nnacrrnMecKoe Ae4)opMnpoBaHMe Apo6ecTpy m h bi m iweTOAOM 
ujapuKaMM M3 BbicoKonpoMHOM crann n o6AyBKy noBepxHOCTM aneiapoKopyHAOM [2]. 
HeAOcrraTKaMH 3Toro cnoco6a HBJiflK)Tcn: TpyAoeMKOCTb npoqecca, orpaHimeHHbie TexHononmecKne 
B03MOKHOCTM, AOcraTOHHo Ma/ibiw pecypc pa6oTbi pacnbmMBaK)U4Mx ycTpoficTB. 



H3BecTeH cnoco6 crpywHOM o6pa6oTKM noBepxHocm maemu, npeAycMaTpMBaiomMM pacnwneHMe 
noTOKa )KMflKOCTM pacnbinfliomMM ra30M, AMcnepntpoBaHMe >kmakoctw b noTOKe pa6oMero ra3a- 
sHeproHocnTenfl m B03fleiicTBne crpyefi ra 30>kma ko cth om B3Becn Ha o6pa6aTbmaeMyK> noBepxHocrb [3]. 
HeAocraTKaMM cnoco6a ABnaioTCfl HM3Kan acfxfceKTMBHOCTb npoqecca w orpaHimeHMfl b npuMeHeHnw. 
M3BecTeH cnoco6 o6pa6oTKM noBepxHOcrw M3AennM, KOTopbiM npeAycMaTpMBaeT cfeopMMpoBaHwe 
BbicoKOCKopocxHOM ra30>KMAKOCTHOM crpyM, cwieiiJUBaHMe ee c BbicoKOCKopocrrHbiM noTOKOM pa6onero 
ra3a-HOCMTenfl, ycKopenne CMecu b CBepx3ByKOBOM conne m nocneAyiomee B03AeMCTBMe noTOKOM Ha 
06pa6aTbiBaeMyK) noBepxHocrb [4], 

fln* ocymecTB/ieHMfl yKa3aHHoro cnoco6a M3BecrHO ycrpoMCTBO, coAepwamee y3en 4>opMnpoBaHHfl 
ra30)KMAKOCTHoro noTOKa, BKnKwaiomMM mctomhmk co3AaHM« ra30Boro noTOKa, pe3epByap, coptmpoblumk 
nacTHM, A03aTop nacTnu, eMKocrb c >kmakom (TeKyneM) cpeAOM, ABa ycKopnTe/ifl, BbinojiHeHHbie b bma© 
pa3roHHbix cBepx3ByKOBbix conen, oaho M3 KOTopbix CB«3aHO c y3JiOM noABOAa pa6onero ra3a- 
sHeproHOCHTena m ycTaHOB/ieHO b KaMepe cMeweHM* ocHOBHoro pa3roHHoro conna b ero A03ByK0B0M 
MaCTM [4]. 

OnucaHHbie Bbiwe cnoco6 m ycrpoMCTBO mm\orcs\ Haw6onee 6/im3khmm aHanoraMM npeAnoweHHoro 

M306peTeHMfl. 

HeAocraTKaMM n3BecTHoro cnoco6a n ycTpoficTBa flBnaiOTCfl orpaHMMeHHbie TexHonornMecKwe m 
cfiyHKunoHanbHbie bo3mo>khoctm, hh3kmm pecypc pa6oTbi ycKopaiomeM cucrreMbi, HeAOCTaTOHHaa 

3Cf)Cf)eKTMBHOCTb pa60Tbl yCTpOMCTBa M CJ10)KHOCTb erO KOHCTpyKMMM. 

TexHMHecKMM pe3ynbTaT ot peajiM3aqnM onucbiBaeMoro cnoco6a m ycrpowcxBa 3aKniOHaeTCfl b 

paCLUMpeHMM TeXHOJlOrHHeCKMX M (JtyHKqMOHanbHblX B03MO>KHOCTeM 06pa60TKM nOBepXHOCTM B 

coMeTaHMM c 3KonorvmecKOM mmctotom npoqecca, b noBbiiueHnn 3cf)cf5eKTi/iBH0CTn npoqecca o6pa6oTKM, 
b ynpomeHnn KOHCTpyKqMM h ysenmeHm pecypca pa6oTbi ycKopaioiiieM CMcreMbi. 
CymHOCTb M3o6peTeHM« 3aKnK>naeTCfl b tom, hto b cnoco6e o6pa6oTKM noBepxHOc™ M3AenMM, 

BKHIOMaKDliieM 4>OpMMpOBaHHe ra30>KMAKOCTHOM CTpyM, CMeiiJMBaHUe ee C BblCOKOCKOpOCTHbIM nOTOKOM 

pa6onero ra3a-3HeproHOCMTenfl, ycKopeHne cwiecu b CBepx3ByKOBOM conne m noc/ieAyK)U4ee ee 
B03AewcTBne Ha o6pa6aTbiBaeMy»o noBepxHocrb, comacHO M3o6peTeHMK) npeAycMaTpMBaeTca 
cfjopwinpOBaHne ra30)KHAKOCTHOM crpyn nyrewi AMcnepmpoBaHM* xmakoctm pacnbinaiOLUMM ra30M c 
noMombK) AByxKOMnoHeHTHOM qeHTpo6e>KHOM cfeopcyHKH c BHyTpeHHMM cwieaieHMeM AO 06pa30BaHMfl 
ra30)KMAK0CTH0M B3Becn m ycKopeHMe b cb e px3B y ko bom con/ie ocyiiiecTBJiflKJT c o6pa30BaHneM b 

ra30>KMAKOCTHOM B3BeCM 3aKpMCTaJlJ1M30BaHHblX Kane/lb >KMAKOCTM. YCKOpeHlie ra30)KMAKOCTHOM B3Becw B 
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noTOKe pa6oMero ra3a- SHeproHocMTena ocymecTBnaioT npn AaB/ieHnn ra3a Pf>3 10 h/m m ckopocth 
ra30Boro noTOKa M>1, rAe M - mmcjio Maxa. Bo3AeMCTBne Ha 06pa6aTbiBaeMyK) noBepxHOCTb 
ocymecTBnflKrr CTpyew, coAep)KameM B3Becb >kmakoctm m 3aKpncTannn30BaHHbix Kanenb >kmakoctm b 
ra3e v\m B3Becb 3aKpncTajuiM30BaHHbix Kane/ib >kmakoctm b ra3e. B KanecTBe >kmakoctm ncno/ib3yK)T 
BOAy wnw BOAHbie pacTBopw BetuecTB, M3MeHflK)U4nx TeivinepaTypy Kpv\cranm3ai\m. B KanecTBe 
pacnbinfliOLMero ra3a n pa6onero ra3a-HoaiTen* ncno/ib3yK)T B03Ayx, a30T mjim ymeKuc/ibiM ra3 m mx 
CMecw. 

fl/ifl cfopMMpOBaHMfl ra30)KviAKOCTHoro noTOKa ycTpoMCTBO, coAepwauuee y3en 4)opMMpoBaHMfl 
ra30>KMAKOCTHoro noTOKa, ycKopnTexib ra30>KMAKOCTHoro noTOKa, MMeioinnM KaMepy CMeweHMfl w 
coo6u4aK)LLieec« c new pa3roHHoe CBepx3ByKOBoe conno, CHa6>KeHO AByMfl TopqeBbiMn KonneKropaMU, 
oahh H3 KOTopbix pacnojio>KeH Ha cpe3e cBepx3ByKOBoro pa3roHHoro conna v\ cB»3aH (nnn nwieeT) c 
naTpy6KOM noABOAa >kmakoctm, a Apyroft pa3MeiAeH b Topqe KaMepbi CMeweHUfl, m y3en c^opMnpoBaHU^ 
ra30>KMAKOCTHoro noTOKa Bbino/iHeH b bmac coocho ycTaHOBneHHofi b KaMepe cMeiueHM« 
AByxKOMnoHeHTHOM uempoGewHOM c|)opcyHKii c BHyTpeHHUM CMeuueHneM, MMetoLijeft Aae 
3aBnxpwTe/ibHbie KaMepbi, OAHa M3 KOTopbix CHa6>KeHa naTpy6KOM v\ MMeeT no MeHbtue^ Mepe oahh 
TaHreHMnanbHbiM KaHa/i a^^ BBOAa pacnbm^ioiAero ra3a, a APyran Bbino/iHeHa no MeHbiueM Mepe c 
oahum TaHreHMMa/ibHbiM Kana/iOM a^^ BBOAa >kmakoctm m pa3MemeHa b TopqeBOM KonneKTope KaMepbi 
CMeujeHu^. KaMepa CMeoieHki^ n pa3roHHoe CBepx3ByKOBoe conno BbinonHeHbi c ABO^HbiMn creHKaMki n 
MMeHDT KaHanbi Ana noABOAa ^makoctm, coo6L^aK)U4Mec« Me>KAy co6ok> h c TopqeBbiMM KonneKTopaMw. 
CyiMHOCTb M3o6peTeHMfl noflCHfleTc« cj)nr. 1 m 2, rAe Ha cjwr. 1 npeAcraBneH o6iamm bma ycrpoiiCTBa 
Ana peajiM3aunn onucwBaeMoro cnoco6a, a Ha cjwr. 2 - bma no ceneHMK) A-A cJ)Mr. 1. 
YcrrpoMCTBO C0Aep>KMT naTpy6oK 1 bboa3 pa6oneM >kmakoctm b TopueBOM Konneiaop 2, pacnono>KeHHbiM 
Ha cpe3e pa3roHHoro CBepx3ByKOBoro conna 3, MMeiomero ABOMHbie ctchkm, b KOTopbix BbinonHeHbi 
KaHanw 4 noABOAa pa6oneM >kmakoctm b KaMepy CMeiueHM« 5 TaioKe c abomhwmm CTeHKaMM m KaHanaMM 
Ann noABOAa pa6oMeM >kmakoctm. B KaMepe CMetueHMJi 5 b TopueBOM ee nacrM, npoTMBonono>KHo 
pa3roHHOMy CBepx3ByKOBOMy conny, ycraHOBneHa coocho AByxKOMnoHeHTHafl MeHTpo6e>KHan c{)opcyHKa 
6 c BHyrpeHHMM cMemeHMeM, MMeiomafl Aecfrneiaop 7 f naTpy6oK 8 noABOAa pacnbinwioiAero ra3a b 
3aBMxpMTenbHyio KaMepy 9 c TaHreHqManbHbiM KaHanoM 10 bboa3 pacnwnaiomero ra3a, TopueBOM 
Konneiaop 1 1 noABOAa pa6oMeM >kmakoctm b 3aBMxpMTenbHy»o KaMepy 12 c TaHreHqManbHbiM KaHanoM 
13 BBOAa pa6oneM >kmakoctm. 3aBMxpMTenbHa« KaMepa 12 pa3MemeHa b TopqeBOM Konneiaope 11, 
KOTopbiM coo6iqaeTCfl nocpeACTBOM KaMepbi CMeweHMfl m conna c naTpy6KOM 1 BBOAa pa6oneM 



>KMflKOCTM. Kaiwepa CMeiueHwa MMeeT naTpy6oK 14 c TaHreHqua/ibHbiM KaHanoM 15 BBOfla pa6oHero 
ra3a-3HeproHOCMTen«. 

OnucbiBaeMbiM cnoco6 m pa6oTa ycrpoMCTBa ocymecrBnaioTCfl cneAyK>mnM o6pa30M. 
Pa6owMM ra3-3HeproHocnTe/ib noA AaBneHMeM no naTpy6Ky 14 nepe3 TaHreHLiManbHwfi KaHan 15 
noAaK)T b nonocTb, o6pa30BaHHyio KopnycoM KaMepw CMeuieHMH 5, aecpneKropoM 7 w ctchkom Kopnyca 
c|)opcyHKM 6. Pa6oMnw ra3 wcreKaeT b BMfle BuxpeBoro noTOKa no KonbLieBOMy 3a3opy Me>KAy kpomkom 
Ae4>jieKTopa 7 h BHyTpeHHew creHKOrt KaMepw CMeiueHMfl 5. BuxpeBoe TeneHHe pa6oMero ra3a qepe3 
KO/ibueBOM 3a3op BAO/ib cTeHOK KaMepw CMeujeHMfl 5 HeoGxoAMMO AJi^ ycrpaHeHMH o6pa30BaHH« 
HoiAKOTeKyMefi nneHKH Ha BHyTpeHHew noBepxHocrw KaMepw n bxoahom A03ByK0B0w Macro pa3roHHoro 
CBepx3ByKOBoro conna 3, a TaioKe nnn AMcnepropoBaHH* pa6oMefi kmakoctm. 06pa30BaHHwfi t3kmm 
o6pa30M BwxpeBOM ra30BbiM noTOK ycKopaeTca b CBepx3ByKOBOM conne 3. ripM Rocm^enm 
Heo6xoflHMbix napaMeTpoB MCTeneHUfl ra3a-3HeproHOCHTena b conne 3 npon3BOA*T noflaMy 
pacnwnfljomero ra3a b cfropcyHKy 6 no naTpy6Ky 8, a b TopueBoti Konneiorop 1 1 KaMepw CMeweHMfl 5 
nocpeACTBOM KaHanoB 4 noABOfla pa6oHeti jkmakoctw, pacnonorceHHwx b creHKax conna m KaMepw 
CMeujeHiifl, noAaiOT pa6onyK> >KHAKOCTb. Pacnbinflioinwii ra3 no TaHreHuna/ibHOMy KaHany 10, 
pacnonoweHHOMy no KacaTenbHofi k BHyTpeHHew creHKe (}>opcyHKM 6, nocrynaeT b ee nonocrb, o6pa3y« 
ra30BbiPi Buxpb, ncTeKaK)Li4MM b KaMepy CMeweHna 5. Pa6oHa* wwAKOCTb noA AaB/ieHneM H3 Konneiaopa 
2 no KaHanaM 4 ee noABOAa, BbinojiHeHHWM b crreHKax con/ia h KaMepw CMeweHMfl, nocrynaeT b 
KO/iJieKTop 11, M3 KOToporo no TaHreHuna/ibHOMy KaHany 13 ncreKaeT b nonocrb 3aBnxpwTenbHotf 
KaMepw 12 cfx>pcyHKH 6, o6pa3y* BuxpeBOM noTOK >kmakoctm, <J>opMwpyK)LUMtfcfl b BMAe KOHMMecKofi 
nneHKM Ha BbixoAe H3 3aBHxpnTenbHoti KaMepw 12. 11 pw B3awM0AeticTBMn BCTpeHHbix noTOKOB 
pacnwnflK>mero ra3a m KOHimecKoi/t nneHKw >kmakocth npoucxoAUT flucneprnpoBaHue nocneAHefi. 
nneHKa >kmakoctm pacnaAaeTca Ha KannH, o6pa3ya B3Becb b ra3e b o6*beMe KaMepw CMeweHHfl 5. 
Pa6oHnw ra3- SHeproHocurenb b BUfle BuxpeBoro noTOKa noAXBaTwsaeT ra3o>KMAKocTHy»o B3Becb, 
nponcxoAHT CMeiunBaHne ra30B3Becn c pa6oHMM ra30M-3HeproHOCMTeneM w ycKopeHne stom CMecM b 
pa3roHHOM CBepx3ByKOBOM conne 3. B conne npn pactuupeHMM ra3a npowcxoAMT naAeHne craTWMecKofi 
TeMnepaTypw ao 3HaMeHww T CT <150 K, neM o6ecneMHBaeTca KpucTannnsaunfl MenKOAucnepcHwx 
Kanenb >kmakoctm npii coBMecTHOM ycKopeHnw c noTOKOM Hecymero mx ra3a. npn B03AetfcTBnti TaKoro 
noTOKa Ha o6pa6aTWBaeMyK) noBepxHOcrb ocymecTBnflKrr, b 3aBMCWMOCTM ot 3aAaBaeMoro pewiiMa 
McreHeHMfl ra3a-3HeproHOCHTena m MaTepwana Vienna, pa3nnMHbie bwaw o6pa6oTKn: oMWCTKy, 
ynpoMHeHne, nonnpoBaHne unw 3po3MOHHyK) o6pa6oTKy, b MacTHOCTM co3AaHne ujepoxoBaTocTM 
(MMKpopenbe4)a) nepeA HaHeceHneM noKpbrrnM. 

HcrreKaK)LMMM M3 conna noTOK B3Becki b 3aBMCMM0CTn ot Bw6paHHbix napaMeTpoB ncreMeHM^ b 
pa3roHHOM CBepx3ByKOBOM conne MO>KeT coAep>KaTb cMecb ra3a v\ TBepAbix 3aKpncTannw30BaHHbix 
Kanenb >khakocti/i, BbinonH^tOLAnx c^yhkmmk) a6pa3MBHbix nacrrviu, nnn CMecb ra3a c KannaMn khakoctm c 
3aKpncTannn30BaHHbiMM Kann^Mn nocneAHeii. 

ripn AHcneprnpoBaHMM >kmakoctm nocneAHflfl MO>KeT 6bn-b nepeBeAena b MenKOAncnepcTHyio cfcpaKquK) 

c A^aMeTpoM Kanenb d* ~15 mkm, a ycKopeHne cobmcctho c pa6onnM ra30M-3HeproHocnTeneM Mo>Ket 
6wTb ocyiAecxBneHO npn CKopocrrn ra3a-3HeproHOCMTenfl, onpeAenaeMOM wucnoM Maxa, M > 1. 
B KanecxBe pa6oHero ra3a-3HeproHOCMTenfl wcnonb3yK)T nio6oii ra3 nnn CMecb ra30B, b HacTHOcru 
B03Ayx, a30T, yrneKucnwM ra3. 

B KanecTBe pacnwn^KDiAero ra3a ncnonb3yK)T Te >Ke ra3bi wnn nx cMecn. 

B KasecTBe pa6oMew >kmakoctm ncnonb3yK)T BOAy, a npn Heo6xoAHMocrn bo ah we pacrBopw BemecTB, 
M3MeHHK)LAMX TeMnepaTypy KpncTannn3aunn nocneAHew. flaBneHne ra3a npn ycKopeHMM 
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ra30>KHAKOCTHOM CMecu ycjaHaBnuBaiOT P r >3 10 h/m . 

Cnoco6 w ycTpowcTBo npocTW no cBoew TexHMMecKOM cyiAHOcru, o6ecneMMBaK)T tunpoKne 
TexHonornMecKne n c})yHKL4MOHanbHwe bo3MO>khoctii npoqecca crrpywHOM o6pa6oTKM noBepxHOcrw, 
no3Bon*K)T yBennMHTb npon3BOAMTenbHOCTb m 3<})cf)eKTMBH0CTb npoLiecca b coMeTannn c SKonornMecKoPi 
hmctotom, yMeHbiUHTb ce6ecTOviMOCTb m noBwcMTb pecypc pacnwnnBaK>mefi cucrreMw, a TaioKe 
3HaMMTenbHO ynpocTMTb npouecc n ycTpoMCTBO a^h ero ocyiMecrBneHna. Cnoco6 v\ ycTpofiCTBO MoryT 
6brrb ncnonb30BaHw TaioKe b MHAHBHAyanbHOM nop^AKe npn npoBeAeHMM oTAenoHHwx onepaunw 
LiinncjDOBaHMfl n nonnpoBKM, a TaioKe Ann ohuctkh noBepxHOdn n3Aenwti ot 3arpfl3HeHnn (HanpwMep 
3AaHnw), oKannHw nnn Apyrux bhaob OTAenoHHwx pa6oT. 
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(POPMYJIA M305PETEHMA 



1 . Cnoco6 o6pa6oTKM noBepxnocro M3flejiMM, BKnK)MaK>mnfi 4>opMnpoBaHne ra30>KMAKOCTHOM crpyw, 
CMeiuMBaHne ee c BbicoKOCKopocrHbiM noTOKOM pa6owero ra3a-H0CMTe/ifl, ycKopeHwe ciwiecu b 
CBepx3ByKOBOM con/ie m nocneAyiotuee ee B03AewcrBne Ha o6pa6aTbiBaeMyio noBepxHOCTb, 
OTJinnaioiMMMCfl TeM, mto 4)opMnpoBaHne ra30>KMAKOCTHoti crrpyM ocyLqecTBJiflKrr nyTewi 
AMcnepmpoBaHMfl >kmakoctm pacnbmflK>mnM ra30M AByxKOMnoHeHTHOfi qeHTpo6e>KHofi 4)opcyHKOM c 
BHyTpeHHMM cMeuieHHeM ao o6pa30BaHHfl ra30>KMAKOCTHOki B3Becn v\ ycKopeHwe b CBepx3ByK0B0M 
corme ocymecrBJiniOT c o6pa30BaHneM b ra30)KMAKOCTHOM B3Becn 3aKpncTaji/iM30BaHHbix Kane/ib 

?KMAKOCTM. 

2. Cnoco6 no n.1 , OTnunaioiuMMCfl TeM, mto ycKopeHne ra30>KMAKOCTHOM B3Becn b noTOKe pa6onero ra3a- 

SHeproHocnTenfl ocyii4ecTB/iflK)T npn AaBneHnn ra3a P f > 3 *10 5 h/m 2 m CKopocrM ra30Boro noTOKa M > 1, 
me M - hmcho Maxa. 

3. Cnoco6 no n.1 mjih 2, ojnma\o\i\v\v\C9\ TeM, mto bo3ag^ctbhc Ha 06pa6aTbiBaeMyK) noBepxHOCTb 
ocymecTB/iflK)T crrpyew, coAepwamew cwiecb ra3a, whakoctm h 3aKpncTannM30BaHHbix Kane/ib wmakoctw. 

4. Cnoco6 no n.1 nrw 2, ojnma\ou\mcf\ TeM, mto B03AeficrBne Ha 06pa6aTbiBaeMyK> noBepxHOCTb 
ocyuiecTB/ifliOT crpyefi, coAepwameii CMecb ra3a h 3aKpncrawiw30BaHHbix Kane/ib >kmakoctm. 

5. CnocoS no nK>6oMy M3 nn.1 - 4, OTJwnaiomiiticfl TeM, mto b KaMecrse >kmakoctm wcnonb3y»OT BOAy. 

6. Cnoco6 no /uo6oMy M3 nn.1 - 4, ornmaioinmca TeM, mto b KaMecTBe >kmakoctm ncno/ib3yK)T BOAHbie 
pacTBopw BemecTB, M3MeH«K)U4MXTeMnepaTypy KpncTamin3aL|wki nocneAHeM. 

7. Cnoco6 no /iK)6oMy M3 nn.1 - 6, OTnvma\ou\v\vica TeM, mto b KaMecTBe pacnbirmK>mero ra3a 
ncnonb3yK)T B03Ayx, a30T, ymeKucnbiM ra3 hjim mx ciueou. 

8. Cnoco6 no JiK)6oMy M3 nn.1 - 6, OT/iMMaiouuMMCfl TeM, mto b KaMecTBe pa6oMero ra3a-3HeproHOCWTe/ifl 
Mcnojib3yK>T B03Ayx, a30T, ymeKMcnbivi ra3 win CMecu ra30B. 

9. ycrpoMCTBo aha o6pa6oTKM noBepxHOCTM M3Aejinii, coAepwamee yzen 4)opMMpoBaHMfl 
ra30>KHAKOCTHoro noTOKa, ycKopm-ejib ra3o>KWAKOCTHoro noTOKa c KaMepow CMeweHHfl w 
coo6maK>mwMCfl c Hew pa3roHHbiM c b e px 3b y ko b bi m con/iOM, OT/wMaiomeecfl TeM, mto oho CHa6a<eHO 
AByMfl TopqeBbiMM KonneicropaMM, oahh m3 kotopwx pacnono>KeH Ha cpe3e CBepx3ByKOBoro con/ia m 
MMeeT naTpy6oK noABOAa >kmakoctm, a Apyrow pa3MetneH b Topqe KaMepbi cMeweHMH, h y3en 
<£opMiipoBaHn* ra30>KMAKOCTHoro noTOKa BbinoxiHeH b bmas coocho ycTaHOBjieHHOM b KaMepe 
CMeujeHMH AByxKOMnoHeHTHOM MeHTpo6e>KHoft cfopcyHKn c BHyTpeHHMM cMeiueHneM, MMeiomeft ABe 
3aBnxpnTe/ibHbie KaMepbi, OAHa M3 KOTopbix CHa6>KeHa naTpy6KOM n MMeeT, no MeHbwew Mepe, oahh 
TaHreHqua-nbHbiM Kanan aha noABOAa pacnbmaioLnero ra3a, a APyraa MMeeT, no MeHbwew Mepe, oamh 
TaHreHMna/ibHbJM KaHan aha bboas >kmakoctm m pa3MemeHa b TopueBOM KOJiJieiaope KaMepbi 
CMeiueHMH, npuMeM KaMepa cMeweHiia v\ cBepx3ByKOBoe con/io BbinoiiHeHbi c abomhwmh creHKaMU m 
HMeiOT KaHaribi aha noABOAa >kmakoctm, coo6u;aiOLAViec^ Me?KAy coSow v\ c TopqeBbiMM KonneKropaMn. 
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